In this paper, the Laplace transform definition is implemented without resorting to Adomian decomposition nor Homotopy perturbation methods. We show that the said transform can be simply calculated by differentiation of the original function. Various analytic consequent results are given. The simplicity and efficacy of the method are illustrated through many examples with shown Maple graphs, and transform tables are provided. Finally, a new infinite series representation related to Laplace transforms of trigonometric functions is proposed.
Introduction
Integral transforms methods have been used to a great advantage in solving differential equations. Limitations of Fourier series technique, were overcome by the extensive coverage of the Fourier transform to functions   f t , which need not be periodic [1] . The complex variable in the Fourier transform is substituted by a single variable s to obtain the well known Laplace transform [1] [2] [3] [4] [5] [6] [7] [8] , a favorite tool in solving initial value problems (IVPs). The integral equation defined by Léonard Euler was first named as Laplace by Spitzer in 1878. However the very first Laplace transform applications were established by Bateman in 1910 to solve Rutherford's radioactive decay, and Bernstein in 1920 with theta functions. While we completely focus on the Laplace transform, in this paper, many of the ideas herein stem from recent work on the Sumudu transform, and studies and observations connecting the Laplace transform with the Sumudu transform through the Laplace-Sumudu Duality (LSD) for and the Bilateral Laplace Sumudu Duality (BLSD) for t [9] [10] [11] [12] [13] [14] [15] [16] . Indeed, considering the 
Remark We observe that, from the traditional Laplace transform, taking
, so that
, , (1) follows. Can't one choose u = e −st and for solving the Laplace integral equation by parts? The detailed answer with analysis is given in Section 3. For simplicity,
we use hereafter
Multiple Shifts and Periodicity Results

Theorem 1 The Laplace transform of derivative of
, substituting Equation
, the proof is completed. Table 3 . Laplace transform properties with respect to the Proposition 3.
Theorem 2 The Laplace transform of antiderivative of f(t), in the domain
Proof. Applying Equation (1) in
performing the usual computations, yields the RHS of the equation above and proves out theorem. 
Theorem 3 For , the Laplace transform of the function
Proof. From the theory of Laplace transform
is given by Equation (1), 
Finally for the non-negative integer , after simplifim 
and after the usual computations, Theorem 4 follows.
Example 1 As an application of Theorem 3, the Laplace transform of
, where 
Now substituting the above derivatives in Equation (3), and after applying both the limits, and 
The multiple-shift theorems that follow are useful in treating differential and integral equations with polynomial coefficients. 
Example 2 The Laplace transform of
                     L So that,                                                                           L b    ,
Theorem 5
Proof. The proof is simple, we have
 is given by Theorem 1. 
Theorem 6 For non-negative integers i and
Proof. The LHS of above equation is 
Proof. Applying Theorem 2 in LHS yields the RHS of the Equation above.
Theorem 8 The Laplace transform of the antiderivative of the function
Proof. Substituting Theorem 3 in
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. 
Theorem 10
Proof. Substituting Theorem 4 in
Example 3 Consider the function,
yields the expected derivatives,
Therefore (Figure 3 The Theorem 5 and the Theorem 9 varies only in the coefficients, that is the order of the derivative, the same holds for Theorem 6 and Theorem 10, again the Theorem 7 and Theorem 11 varies only in the coefficients, that is the order of the anti-derivative, similarly for Theorem 8 and 12. Hence we have the following propositions, respectively.
Proposition 1 If the function  
f t and its   1 i  derivative with respect to t go to zero as
Proposition 2
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The following initial and final value, convo function periodicity related theorems can verified through conventional Laplace transform theory.
Theorem 13 Let the function, lution, and be easily
Theorem 14 The Laplace transform of the convolution of two functions   f t , and,   g t , is given by, 
Laplace Transforms by Integration by Parts
The Laplace transform of is calculated by substituting 
Proof. Now , so that  leads of course to the study of generalized fu ns (see [2] , and references therein for more details).
We prove the inverse Laplace transform of singular functions that satisfy the Tauberian (initial value) theorem in the following proposition where the trigonometric io ns are represen where nction, [24] . 
